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gases and said temperature transducer, but permitting said temperature transducer to provide a 
substantial indication of the temperature of said flow of gases. 

In a second aspect the present invention consists in a system for conveying a flow of 
respiratory gases comprising: / 

a conduit adapted to convey said flow of gase^ and a thermally conductive member 
extending fix)m flie interior of said conduit adjacent said flow of gases to the exterior of said 
condidt. / 

To those skilled in the art to which the invention relates, many changes in construction 
and widely differing embodiments and application^of the invention will suggest themselves 

without departing from the scope of the invention as defined in the appended claims. The 

I 

disclosures and the descriptions herein are purely fllustrative and are not intended to be in any 
sense limiting. 

BRIEF DESCRIPTION OF THE DRAWIN( 

One preferred form of the present invention will now be described with reference to the 
accompanying drawings in which; | 

Figure lA is a longitudinal cross section of a temperature sensor located inside a 
protrusion in the circuit wall according to one preferred embodiment of the present invention. 

Figure IB is a transverse cross section of a temperature sensor located inside a protrusion 
in the circuit waSTaccording to one preferred embodiment of the present invention. 

Figure 2A is a longitudinal cross section of a temperature sensor which contacts a 
thermally conductive probe according to a further preferred embodiment of the present invention, 

Figure 2B is a transverse cross section of a temperature sensor which contacts a thermally 
conductive probeaccording to a further preferred embodiment of the present invention, 

Figure 3A is a longitudinal cross lection of a tempemture sensor which contacts a 
thermally conductive strip according to a still furOi^ preferred embodunent of the present 
invention. 

Figure 3B is a transverse cross secti mofa temperature sensor which contacts a thermally 
conductive strip according to a still further preferred mbodiment of the present invention, 

Figure 4A is a longitudinal cross section of a temperature sensor which contacts a 
thermaily conducive band according to an< ther preferred embodiment of the present invention, 
and 
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Flgure 4B is a transverse cross section of a temperature sensor which contacts a thermally 
conductive band according to another preferred embodiment of the present invention, and 

F^[are_5^ a temperature sensor embedded into a/ electrical connector according to 
another preferred embodiment .of &e present invention^ \ 
5 Figure 6 is a schematic diagram of a respiratory fa^dification syst«i incorporating temp 

sensors. 

Figure 7 is a temperature sensor embedded vSz, connector. 
Figure 8 is a temperature sensor embedded in a clamping device. 
DETAILED ASCRIPTION OF THE FREFEmiED EMBODIMENT 

10 With reference to the accompanying drawings and in particular to Figure 6, an example 

I 

humidification apparatus or respiratory humidification system incorporating prefened 
embodiments of Ihe present invention is illustrated. Included in the respiratory humidification 
system is a ventilator, gases supply means or blower 1 having an outlet 2 which supplies gases 
(for example oxygen, anaesdietic gases or airUo the inlet 3 of a humidification chamber means 4 
IS via a conduit 6. Humidification chamber m^ns 4 may, for example comprise a plastics formed 

chamber having a metal base 7 sealed thereto. Humidification chamber 4 is adapted to hold a 

I 

volume of water 8 which is heated by a heater plate means 9 xmder the control of a controller or 
control means 1 1 of a humidification devile or hinnidifier 10. 

As the water 8 within chamber 4 isjheated it slowly evaporates, mixmg water vapour with 

20 the gases flowing through the humidification chamber 4. Accordingly, humidified gases leave 

I 

humidification chamber 4 via outlet 1 2 and are passed to a patient or other person in need of such 

I 

gases 13 through a gases transportation|)athway or inspiratory conduit 14. In order to reduce 
condensation within the inspiratory conduit 14 and to raise the temperature of the gases provided 



to the patient 13 a heating wire means 15 may be provided which may be energised under the^^^ "^^^^ 



25 control ofcontrol means 11. I rf^!^^% 

In Figure 6 a gases mask 16 is shown over the patient's nose and mouth (referred to as ^ ^ 

*Thtact Airways" gases delivay) however it should be understood that many gases deliv«y 
configurations exist such as intubatioJin which a delivery tube is positioned in the patient's ^ 
trachea to by-pass the patient's airwaysjpoiown as 'Intubated Airways" gases delivery). It is also 

30 possible to provide a retuni path for the|)atient'se}dialed gases bade to v^^ Intfaiscasea 
suitable fitting such as a'^Y-piece" maj^be attached between tiie patient 13, inspiratory conduit 14 
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and an expiratory conduit (not shown) which is connected to an inlet (not shown) of ventilator 1 . 

Control means 11 may for example comprise a microproci^sor or logic circuit with 
associated memory or storage means which stores software progr^which, when executed by the 
microprocessor logic circuit, controls the operation of the hunaimfication system in accordance 
with instructions set of the software and also in response to expmal inputs. For example, control 
means 1 1 may be provided with input from heater plate 9 that control means 11 is provided 
with information on the temperature and/or power usage of the heater plate 9. In addition, control 



means 1 1 could be provided with inputs of the tempemure of the gases flow, for example a 



temperature sensing means or temperature probe 17 may be provided at or near the patient to 

1 0 indicate the gases temperature being received by the pitient and a further temperature probe 1 8 

may be provided to indicate to control means 1 1 the ^mperatune of the humidified ^es flow as 

it leaves ouflet 12 of humidification chamber 4. I 

A still further input to control means 1 1 may be user input means or switch 20 which 

could be used to allow a user (such as a health care^rofessional or the patient themselves) to set a 

15 desired gases temperature of gases to be delivered or a desired gases humidity level to be 

I 

delivered or alternatively other functions could he controlled by switch 20 such as control of the 
heating delivered by heater wire 15 or selecting froni a number of automatic gases delivery 
configurations. | 

A number of preferred embodiments oTthe system (or parts thereof) set out above will 
20 now be described in more detail. 
Temperature Probe 

With reference to Figures 1 to 5, the virions preferred forms of a temperature probe 1 7 or 
1 8 are shown. The temperature probe 1 7 or 1 1 is preferably formed of a metal. Moulded plastics 
material such as polycarbonate could altenmtively be used. The temperature sensor may be ^^g^ 

25 provided by any component whose electriJal characteristics vary with temperature. In one 
embodiment of the present invention thermistor beads are used. The temperature sensor could be 
any temperature measuring device for examiile, thermocouple or RTD . The thermistor beads are 
attached to wire conductors 48, which canyfelecirical signals to and firom control means 11. 
The present invention addresses the problems of the prior art by removing the need for the 

30 temperature probe to be inserted into the gps stream. Instead flie temperature of the gas is 
remotely sensed via a conductive path through the wall of the breathing circuit This conductive 



wo 2004/011072 / PCT/NZ2003/000164 

-5- 

patib, integral to the breathing circuit, could then be dispopd of or reused after suitable 
sterilisation. 

Figures 1 to 5 depict variations on this method. Figdie 1 shows a thin walled housing or 
membrane 30 which protrudes into the inspiratory conduiti4 and is part of the breathing circuit. 
5 The temperature sensor 31 is located into this housingfiO, making intimate contact with the 
housing 30 but not the flow of respiratory gas shown by arrow 35. 

Figure 2 depicts an alternative method in whidi the temperature sensor 3 1 connects to a 
thermally conductive probe 32, which is integral to me inspiratory circuit 14. 

Figure 3 shows a fiarther improvement in wmch a conductive path, for example a smaU 
10 blade of metal 33, crosses the entire path of theinsniratory conduit 14, thus giving amorerobust 
design. L 

Figure 4 shows a further improvement inl/hich a thermally conductive band 39 aroimd 
the entire circumference is sealed within conduitil 4. Tenq)erature sensor 3 lis in intimate contact 
with the thermal band 39 flirough a small breal|40 in conduit 14. 
15 Figure 5 depicts a mettiod in which the temperature sensor 31 is combined witti an 

electrical connection, such as theheater wire cJmw^^ 36, Athermally conductive terminal 
38 protrudes into the inspiratory conduit 14M The advantage of this method is that both the 
electrical comiection to the heater wire 34 andlthe thermal terminal 3 8 are made at the same time, 
reducing the need for separate connections. Fiirflier to this, the respiratory humidifier can sense 

i 

20 that the electrical connection has been made, via the electrical current, and therefore know that the 
temperature sensor 31 is also an intimate thermal contact with the breathing circuit 14. 

Figure 7 depicts a method in which theltemperature sensor 3 1 is embedded in a comiector 
plug 41 . A thermally conducted probe 43 is integral to the inspiratory conduct 14 and the socket 
42. When the plug 41 is inserted into the solket 42 the temperature s^or 3 1 connects to the^ ^ 

25 thermally conductor probe 43 . I 

Figure 8 depicts a method by which afthermally conducted probe 46 within conduit 14 
maybeheldagainsttemperatures«isor31. Holdingmeans consist oftwo parts; part 45 and part ^^^^ 
44, hinged by suitable hinging means 47 sudi mat parts 45 and 44 may be moved apart to allow 
conduit 14 to be inserted into cut outs 49 and 50. Part 45 has tenq)erature sensor 31 embedded 



30 within it and in use probe 46 within conduit 14?is in contact with temperature sensor 31. 

With the temperature sensor located externally to thebreafhing dicuit 14 unless the sensor 
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/ 

is insulated from the ambient environment the temperature^ensor will be affected by the ambient 



temperature. Compensation of this measurement errc^could be provided for in two ways: 
1 • The external ambient temporature is measured near the temperature sensor and then the 
temperature measurement error is compensated f<^by an equation or lookup table. 
2. Control the ambient environment around the temperature sensor to a temperature near to 
the gas temperature thus reducing the effect o^e ambient. 

The above improvements address Ihe short comings of the current temperature 
measurement methods used for respiratory humidification systems. 
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WE CLAIM: 

1. A sensor configured to determine the temperature Jf a flow of respiratory gases 
comprising: / 

a sensor housing configured for positioning proximate said flow of gases, 
5 a tempemture transducer housed within said sens^ housing, 

wherein said sensor housing provides a substanti^pathogen barrier between said flow of 
gases and said temperature transducer, but pemutting said temperature transducer to provide a 
substantial indication of the temperature of said flow of gases. 

2. A sensor according to claim 1 wherein saidlensor housing has means to ensure said 
10 temperature sensor is correctly located. f 

3. A sensor according to anyone of claims 1 ot 2 wherein said sensor housing is integrally 
moulded in a gases conduit for conveying said flo J of gases. 

4. A sensor accordiAg to any one of claims 1 to 3 whwein said sensor housing has a 
thermally conductive probe. | 

15 5. A sensor according to any of claims 1 to 4 wherein said sensor housing has a conductive 
path that orosses said flow of gases. | 

6. A sensor according to any one of clainos 1 to 5 whoein said sensor housing has a 

i 

conductive band that said flow of gases flows with. 

I 

7. A sensor according to any one of claim^l to 6 wherein said sensor hoxjsing is combined 

20 with an engagement for an electrical connection. ^ 



8. A sensor according to any one of claims.! 1 to 7 wherein said engagement for an electrical g 
connection comprises an electrical contact adapted to energise a heater wire for heating said ^ 



conduit or the interior thereof. | 

9. A sensor according to any one of claims 1 to 8 wherein said sensor housing means has 

I 

25 longitudinal access substantially perpendicular |o said flow of gases. 

10. A system for conveying a flow of respiratory gases comprismg: 

. a conduit adapted to convey said flow of gases, and 

I 

a thermally conductive member extending £tom the interior of said conduit adjacent said 
flow of gases to the exterior of said conduit | 
30 11. A system for conveying a flow of respiratory gases according to claim 10 wherein said 
thermally conductive mooiber further comprises an en^gem^t for a temperature sensor. 
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12. A system for conveying a flow of respiratory gases according to claims 1 0 or 11 wherein 
said engagement for a temperature sensor is adapted to ensure intimate contact of said exterior 
portion of said thermally conductive member and a temperatu^sensor* 

13. A system for conveying a flow ofrespiratory gases a^rding to any one of cIm^ lOto 
12 wheremt said thermally conductive member comprises a mermally conductive housing. 

14. A system for conveying a flow of respiratory gases^ccording to any one of claims 10 to 
12 wherein said thermally conductive member comprises^ fhermally conductive probe. 

15. A system for conveying a flow of respiratory gays according to any one of claims 10 to 

1 4 wherein said thermally conductive member comprise a conductive path that crosses the entire 
interior of said conduit. 

16. A system for conveying a flow of respiratory fases according to any one of claims 13 to 

15 wherein said thermal conductive member apprises a conductive band within the 
circumference of said conduit. 

17. A system for conveying a flow of respirator^gases according to any one of claims 1 1 to 

16 whereul said engag^eat for a temperature sen§or is combined with an engagement for an 
electrical coimection. 

18. A system for conveying a flow of respiratoif^ gases according to any one of claims 1 1 to 

I 

17 wherein said temperature sensor is housed withm a sensor housing means. 

i 

19. A system for conveying a flow of respiratoiy gases according to any one of claims 13 to 

I 

18 wherein said sensor housing is combined with an engagement for an electrical connection. 

i 

20. A system for conveying a flow of respiratoiy gases according to any one of claims 1 8 or 

19 wherein said sensor housing means has longitudhial access substantially perpendicular to said 
flow of gases. 

21 . A sensor as herein described with referencelo the accompanying figures. 

22. A system for conveying a flow of respiratorj|gases as herein described with reference to 
the accompanying figures. 
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FIELD OF THE INVENTION 

This invention relates to gases distribution systems ana in particular, though not solely, to 
respiratory humidification systems which humidify gases for a patient, or other person in need of 
such gases, to breathe. 
BACKGROUND OF THE INVENTION 

Many, if not all, existing respiratory humidification systems which deliver humidified 
gases (such as oxygen or anaesthetic gases) to a patient or other person in need of such gases, 
operate as temperature controllers. That is, the /temperature of the g^ses leaving the 
humidification device in the breathing circuit is monitored and tibe heat source controlled in 
response to changes in that temperature to achieve a desired outgoing humidified gases 
temperature. An example of Ms type of humidifier control system is disclosed in our prior 
United States Patent No. 5,558,084. I 
15 These prior art systems use temperature probes which measure the temperature of the gas 

at various parts of the respiratory circuit. This method has some drawbacks: 

1 . The probes need to be sterilised after use on each patient to prevent cross contamination 

2. The probes need to be plugged in fully to ensure that the temperature of the respiratory gas 

i A. 
is measured correctly. | 

3» The probes can be accidentally left out of me breathing circuit 

4. The probes must maintain a gas tight sedjWith the breathm yi^^* 

5. The probes must be of robust design | ^sj^ 
SUMMARY OF THE INVENTION 1 ^ 

It is therefore an object of the present inv^tion to provide a respiratory humidification 
25 system and sensor which will go at least some way Lwaids overcoming the above disadvantages 

or which at least provide the industry with a usefil choice. 

\ 

Accordingly, in a first aspect, Ihe present invention consists in a sensor configured to 
detemoine the temperature of a flow of respiratory |ases comprising: 

a sensor housing configured for positioninglproximate said flow of gases, 
30 a teDq)erature transducer housed within saidtsj^ 

wherein said sensor housing providing a substantial pathogen barrier between said flow of 



